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 We now briefly discuss the importance of fully populating the modes of the 
arbitrarily designed solar cell structure. As the ratio of equation (2) indicates, a structure 
with an elevated LDOS is necessary but not sufficient to exceed the light trapping, which 
also depends on the modal occupation numbers.  There are numerous examples of solar 
cell structures that very likely have an elevated LDOS; however, whether or not they 
have exceeded the traditional light trapping limit has remained uncertain
8,9
. Structures 
that use diffractive elements such as gratings and photonic crystals often couple into only 
a small subset of the available modes, dictated by momentum conservation. This severely 
limits the number of modes that are occupied, much like the above-mentioned case of a 
planar interface. If these structures were integrated with a scattering layer, the full modal 
spectrum of the device could in principle be excited, and much more light could be 
absorbed within the solar cell. This would also resolve the relevant problem of limited 
angular and polarization response associated with many designs. We also note that full 
modal occupation is not necessary to surpass the ergodic limit as shown using FDTD 
calculations.  
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